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Oncolytic viruses for the treatment of cancer: 
current strategies and clinical trials. 
Ries, Stefan J. [Reprint Author]; Brandts, Christian H. 
MediGene AG, Lochhamer Str 11, D-82152, Martinsried, 
Germany 

cbrandts@uni-muenster . de 

Drug Discovery Today, (September 1 2004) Vol. 9, No. 17, 
pp. 759-768. print. 
ISSN: 1359-6446 (ISSN print) . 

Article 

General Review; (Literature Review) 
English 

Entered STN: 24 Nov 2004 
Last Updated on STN: 24 Nov 2004 
Tumor-selective replicating viruses offer appealing advantages over 
conventional cancer therapy and are a promising new approach for the 
treatment of human cancer. The development of virotherapeutics is based 
on several strategies that each provides a different foundation for 
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tumor-selective targeting and replication. Results emerging from clinical 
trials with oncolytic viruses demonstrate the safety and 

feasibility of a virotherapeutic approach and provide early indications of 

efficacy. Strategies to overcome potential obstacles and challenges to 
virotherapy are currently being explored and are discussed here. 
Importantly, the successful development of systemic administration of 
oncolytic viruses will extend the range of tumors that can be 
treated using this novel treatment modality. 
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AB The present invention relates to a reovirus strain that is 

hypersensitive to interferon and more dependent on the transformed status 
of the host cells for its replication. Particularly, the present 
invention concerns isolates of mammalian reovirus MRV-3 (genus 
Orthoreovirus, serotype 3 Dearing) strains obtained by chemical mutagenesis 
and cloning. Provided is a reovirus MRV-3 strain P4L-12 
exhibiting hypersensitivity to interferon and improved ability to 
discriminate between normal and Ras-transformed cells which comprises 
amino acids substitutions in a3 and lal outer capsid proteins 
encoded resp. by S4 and M2 genes. This reovirus represents a 
promising alternative to wild type reoviruses for application as 
oncolytic agents in a clin. setting. 
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Induction of p53-dependent apoptosis in HCT116 tumor 
cells by RNA viruses and possible implications in 
virus-mediated oncolysis 

Huang, Shirley; Qu, Li-Ke; Koromilas, Antonis E. 
Lady Davis Institute for Medical Research, Jewish 
General Hospital, McGill University, Montreal, QC, 



Can. 

SOURCE: Cell Cycle (2004), 3(8), 1043-1045 

CODEN: CCEYAS; ISSN: 1538-4101 
PUBLISHER: Landes Bioscience 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Recent findings showed that type I interferons 

(IFNa/p) induce the transcription of tumor suppressor p53 and 

sensitize primary mouse embryonic fibroblasts (MEFs) to p53-mediated 
apoptosis by oncolytic viruses. However, the ability of RNA 
viruses to induce a p53-mediated apoptotic response may differ between 
primary and tumor cells and may be dependent upon the virus type. We have 
investigated this hypothesis by analyzing the apoptotic effects of various 
oncolytic viruses on the human colon carcinoma HCT116 cells and 
their derivs. lacking either p53 or bax gene. We show that HCT116 cells 
are resistant to the apoptotic effects of vesicular stomatitis virus, 
reovirus or poliovirus but activate the p53/Bax apoptotic pathway 
after infection with Sendai virus. These data substantiate the role of 
p53 in virus-mediated apoptosis and show that, unlike primary cells, tumor 
cells may be more selective in the activation of p53 pathway in response 
to the infection with specific types of viruses. 
REFERENCE COUNT: 8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS 
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CORPORATE SOURCE: Department of Surgical Oncology, The University of 
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PUBLISHER: Adis International Ltd. 
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AB A review. The double-stranded RNA-activated protein kinase (PKR) has been 
largely investigated for its key role in viral host defense. Although 
best characterized by its function in mediating the antiviral and 
antiproliferative effects of interferon (IFN), PKR is also implicated in 
transcriptional regulation, cell differentiation, signal transduction, and 
tumor suppression. However, recent findings identifying PKR as an 
important effector of apoptosis . have led to an increased interest in PKR 
modulation as an antitumor strategy. PKR can either be up-regulated 
through direct induction by the transcription factor E2F-1, or it can be 
activated through direct protein-protein interactions with the melanoma 
differentiation-associated gene-7 (MDA7, IL-24). Addnl . , the intracellular 
formation of double-stranded RNA by transfection with antisense RNA 
complementary to tumor-specific RNA sequences can induce PKR activation 
and apoptosis selective to these tumor cells. The growing application of 
viral vector-based gene therapies and oncolytic, replicating 
viruses that must elude viral defense in order to be effective, has also 
drawn attention to PKR. Oncolytic viruses, like the attenuated 
herpes simplex virus R3616, the vesicular stomatitis virus, or 
reovirus, specifically replicate in tumor cells only because the 
viral host defense in the permissive cells is suppressed. In this article 
we review the role of PKR as an effector of. apoptosis and a target for 
tumor treatment strategies and discuss the potential of PKR-modif ying 
agents to treat patients with cancer. Targeted gene therapy against 
cancer can be approached by activation of PKR with the down-regulation of 
protein synthesis and induction of apoptosis, or by suppression of PKR 
with the propagation of oncolytic virus. Since the PKR pathway 
can be modified by many routes, antitumor therapies combining 
oncolytic virus, gene therapies, and chemotherapy with PKR 
modifiers are likely to emerge in the near future as therapeutic options 
in the treatment of patients with cancer. 



REFERENCE COUNT: 



120 THERE ARE 120 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 
FORMAT 



L33 ANSWER 4 OF 5 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



CAPLUS COPYRIGHT 2006 ACS on STN 
2004 : 318006 CAPLUS 
141:33169 

Tumor-targeting gene therapy: ras-dependent 
oncolytic viral vectors 
Hamada, Hirofumi 

Dep. of Molecular Medicine, Sapporo Medical 
University, Sapporo, 060-8556, Japan 
Uirusu (2003), 53(2), 195-199 
CODEN: UIRUAF; ISSN: 0042-6857 
Nippon Uirusu Gakkai 
Journal; General Review 
Japanese 

A review. Tumor-targeting gene therapy with ras-dependent 
oncolytic viral vectors is reviewed including the Ras and 
interferon signal pathway, ras-dependent reovirus, Ras selective 
influenza virus and herpes simplex virus, ras-dependent oncolysis 
with an adenovirus VA I mutant in cancer therapy, and clin. application 
with examples. 
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AB The present invention provides a method of diagnosing neoplasms having a 
particular phenotype by using oncolytic viruses that selectively 
replicate in neoplasms having the particular phenotype. For example, 
reovirus does not replicate in normal cells. However, 
reovirus selectively replicate in cells with an activated ras 



pathway, which leads to death of these cells. Therefore, a cell which 
becomes neoplastic due to, at least in part, elevated ras pathway 
activities can be diagnosed by its susceptibility to recvirus 
replication. This invention can further be applied, using other 
oncolytic viruses, to the diagnosis and/or treatment of other 
tumors, such as interf eron-sensitive tumors, p53-def icient tumors and 
Rb-deficient tumors. Kits useful in the diagnosis or treatment disclosed 
herein are also provided. 
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Oncolytic viruses for the treatment of 
malignant glioma 

Merrill, Melinda K.; Selznick, Lee A.; Gromeier, 
Matthias 

Department of Molecular Genetics & Microbiology, Duke 
University Medical Center, Durham, NC, 27710, USA 
Expert Opinion on Therapeutic Patents (2006), 16(3), 
363-371 

CODEN: EOTPEG; ISSN: 1354-3776 
Ashley Publications Ltd. 
Journal; General Review 
English 

A review. Malignant glioma is the most common primary malignancy of the 
human CNS. Despite decades of research, the current therapeutic strategy 
consists of a multimodal regimen of surgery, chemotherapy, and 
radiation. This course of therapy yields a median survival after 
diagnosis of .apprx.l yr. This dismal prognosis inspires the ongoing 
development of novel oncolytic agents targeting glioma, which 
include gene therapy, immunomodulatory therapy, and oncolytic 
viruses. Oncolytic viruses are defined by their ability to 
target, replicate in, and lyse tumor cells without critically damaging 
surrounding noncancerous tissue. Although some viruses are naturally 
oncolytic and tumor-selective, the advent of modern recombinant 
DNA technol. has allowed the engineering of addnl . viruses with improved 
therapeutic indexes. This technol. advance has enabled rapid growth in 
the field of viral therapy. Reovirus, Newcastle disease virus 
(NDV) , measles virus, adenovirus, poliovirus, and herpes simplex virus 1 
are in preclin. and clin. development for use as oncolytic 
agents against malignant glioma. This report focuses on the recent patent 
literature in the field of oncolytic viruses for the treatment 
of malignant glioma. 
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AB Methods are disclosed for treating neoplasms by administering 

oncolytic viruses to a neoplasm having activated PP2A-*like or Rac 
activities. The virus is administered so that it ultimately directly 
contacts target cancer cells. Combinations of more than one type and/or 
strain of oncolytic viruses can be used. Of particular interest 
is the use of reovirus. 
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A review. The double-stranded RNA-activated protein kinase 
largely investigated for its key role in viral host defense, 
best characterized by its function in mediating the antiviral and 
antiproliferative effects of interferon (IFN), PKR is also implicated in 
transcriptional regulation, cell differentiation, signal transduction, and 
tumor suppression. However, recent findings identifying PKR as an 
important effector of apoptosis have led to an increased interest in PKR 
modulation as an antitumor strategy. PKR can either be up-regulated 
through direct induction by the transcription factor E2F-1, or it can be 
activated through direct protein-protein interactions with the melanoma 
differentiation-associated gene-7 (MDA7, IL-24) . Addnl., the intracellular 
formation of double-stranded RNA by transfection with antisense RNA 
complementary to tumor-specific RNA sequences can induce PKR activation 
and apoptosis selective to these tumor cells. The growing application of 
viral vector-based gene therapies and oncolytic, replicating 
viruses that must elude viral defense in order to be effective, has also 
drawn attention to PKR. Oncolytic viruses, like the attenuated 
herpes simplex virus R3616, the vesicular stomatitis virus, or 
reovirus, specifically replicate in tumor cells only because the 
viral host defense in the permissive cells is suppressed. In this article 
we review the role of PKR as an effector of apoptosis and a target for 
tumor treatment strategies and discuss the potential of PKR-modif ying 
agents to treat patients with cancer. Targeted gene therapy against 
cancer can be approached by activation of PKR with the down-regulation of 
protein synthesis and induction of apoptosis, or by suppression of PKR 
with the propagation of oncolytic virus. Since the PKR pathway 
can be modified by many routes, antitumor therapies combining 
oncolytic virus, gene therapies, and chemotherapy with 



t 



PKR modifiers are likely to emerge in the near future as therapeutic 
options in the treatment of patients with cancer. 
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AB 



The invention provides a method for reducing pain associated with neoplasms 

in a mammal, comprising administering an effective amount of one or more 

oncolytic viruses. Preferably, the mammal also receives an 

analgesic, and the amount of analgesic required by the mammal is reduced 

when the oncolytic virus is administered. The oncolytic 

virus is preferably reovirus. The mammal may be addnl. subject 

to chemotherapy, immunotherapy, hormonal and/or radiation 

therapy. For example, a patient suffering from malignant melanoma and 

being permanently on narcotics received three intratumoral injections of 

109 pfu of the Dearing strain of reovirus serotype 3. One week 

following injection, the patient reported diminished pain at the treatment 

site and was taken off narcotics. There was no pain at the treatment site 

during a 8-10 wk period after injection and no significant side effects. 
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AB A review with 140 refs. Although the use of viruses as oncolytic 

agents is an historic concept, the use of genetically modified viruses to 
selectively target tumor cells is relatively novel and recent. The 
ability of viruses to efficiently infect and lyse cells, combined with the 
potential augmentation of this effect by progeny viruses throughout the 
tumor provide justification for exploitation of these agents in cancer 
therapy. Before application to humans, though, issues related to tumor 
cell selectivity, lack of toxicity to normal tissues and the effect of the 
antiviral immune response, will have to be clarified. The more commonly 
used oncolytic viruses are based on mutant strains of herpes 
simplex virus, adenovirus and reovirus. The tumor selectivity 
of each of these strains is discussed, particularly the complementation of 
the viral defect by cellular pathways involved in tumorigenesis . The 
combination of oncolytic viruses with radiation, 

chemotherapy and gene therapy is also reviewed. Further study of 
the interaction of viral proteins with cellular pathways involved in cell 
cycle control will provide the rationale for viral mutants with increased 
selectivity for tumor cells. 
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After being recognized for their anti-neoplastic properties at the 
beginning of the last century, viruses are again being considered for use 
as therapeutic agents against cancer. Certain virus species have a 
propensity to replicate within transformed cells, which are commonly 
rendered vulnerable due to tumor-specific defects in their defense against 
viral infection. Other viruses have been modified to subject them to 
tumor-specific growth conditions. Oncolytic viruses carry the 
promise to efficiently target cancer cells for destruction and spread 
throughout tumor tissue to reach distant neoplastic loci without causing 
collateral damage to healthy tissues. In contrast to conventional cancer 
chemotherapy, viral anti-neoplastic agents require complex 
interactions with the host organism to reach their target and to unfold 
their oncolytic activity. Recent progress in the elucidation of 
the molecular mechanisms of viral pathogenesis has opened up new 
opportunities to manipulate virus-host interactions, generating effective 
anti-tumor strategies. On the other hand, significant obstacles towards 
the application of safe and efficacious viral therapies have become 
apparent. These frequently relate to the lack of cell culture and animal 
tumor models that accurately reflect the characteristics of cancerous 
tissues in patients. Throughout the past century, viral therapeutics 
against cancer have evolved into a new class of treatment strategies 
characterized by unique opportunities and challenges. A growing number of 



oncolytic viruses has entered clinical investigation or is 
scheduled to do so in the near future. Great efforts are being undertaken 
to rekindle an old idea and, with the help of new technologies, to realize 
its promise of new treatment facilities for cancer. 
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AB The present invention relates to a reovirus strain that is 
hypersensitive to interferon and more dependent on the 

transformed status of the host cells for its replication. Particularly, 
the present invention concerns isolates of mammalian reovirus 
MRV-3 (genus Orthoreovirus, serotype 3 Dearing) strains obtained by chemical 
mutagenesis and cloning. Provided is a reovirus MRV-3 strain 
P4L-12 exhibiting hypersensitivity to interferon and improved 
ability to discriminate between normal and Ras-transf ormed cells which 
comprises amino acids substitutions in a3 and \xl outer capsid 
proteins encoded resp. by S4 and M2 genes. This reovirus 
represents a promising alternative to wild type reoviruses for 
application as oncolytic agents in a clin. setting. 
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A review discusses the principle and characterization of influenza A virus 
mediated oncolysis. Topics discussed include characteristics of 
the genome; introduction of mutations into the genome of influenza virus; 
the DELNSl virus; the interferon pathway and the NSl protein; 
tumor-associated defects of the interferon pathway; influenza A • 
virus mediated oncolysis in interferon resistant 

tumors; influenza A virus-mediated oncolysis in tumor expression 

of oncogenic RAS; properties of influenza A virus for virotherapy; and 

oncolytic reoviruses. 
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Recent findings showed that type I interferons 
(IFNa/p) induce the transcription of tumor suppressor p53 and 
sensitize primary mouse embryonic fibroblasts (MEFs) to p53-mediated 
apoptosis by oncolytic viruses. However, the ability of RNA 
viruses to induce a p53-mediated apoptotic response may differ between 
primary and tumor cells and may be dependent upon the virus type. We have 
investigated this hypothesis by analyzing the apoptotic effects of various 
oncolytic viruses on the human colon carcinoma HCT116 cells and 
their derivs. lacking either p53 or bax gene. We show that HCT116 cells 
are resistant to the apoptotic effects of vesicular stomatitis virus, 
reovirus or poliovirus but activate the p53/Bax apoptotic pathway 
after infection with Sendai virus. These data substantiate the role of 
p53 in virus-mediated apoptosis and show that, unlike primary cells, tumor 
cells may be more selective in the activation of p53 pathway in response 
to the infection with specific types of viruses. 
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AB ' A review. The double-stranded RNA-activated protein kinase (PKR) has been 
largely investigated for its key role in viral host defense. Although 
best characterized by its function in mediating the antiviral and 
antiproliferative effects of interferon (IFN), PKR is also 
implicated in transcriptional regulation, cell differentiation/ signal 
transduction, and tumor suppression. However, recent findings identifying 
PKR as an important effector of apoptosis have led to an increased 
interest in PKR modulation as an antitumor strategy. PKR can either be 
up-regulated through direct induction by the transcription factor E2F-1, 
or it can be activated through direct protein-protein interactions with 
the melanoma differentiation-associated gene-7 (MDA7, IL-24). Addnl., the 
intracellular formation of double-stranded RNA by trans fection with 
antisense RNA complementary to tumor-specific RNA sequences can induce PKR 
activation and apoptosis selective to these tumor cells. The growing 
application of viral vector-based gene therapies and oncolytic, 
replicating viruses that must elude viral defense in order to be 
effective, has also drawn attention to PKR. Oncolytic viruses, 
like the attenuated herpes simplex virus R3616, the vesicular stomatitis 
virus, or reovirus, specifically replicate in tumor cells only 
because the viral host defense in the permissive cells is suppressed. In 
this article we review the role of PKR as an effector of apoptosis and a 
target for tumor treatment strategies and discuss the potential of 
PKR-modifying agents to treat patients with cancer. Targeted gene therapy 
against cancer can be approached by activation of PKR with the 
down-regulation of protein synthesis and induction of apoptosis, or by 
suppression of PKR with the propagation of oncolytic virus. 
Since the PKR pathway can be modified by many routes, antitumor therapies 
combining oncolytic virus, gene therapies, and chemotherapy with 
PKR modifiers are likely to emerge in the near future as therapeutic 
options in the treatment of patients with cancer. 
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A review. Tumor-targeting gene therapy with ras-dependent 
oncolytic viral vectors is reviewed including the Ras and 
interferon signal pathway, ras-dependent reovirus, Ras 
selective influenza virus and herpes simplex virus, ras-dependent 
oncolysis with an adenovirus VA I mutant in cancer therapy, and 
clin. application with examples. 
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AB The present invention provides a method of diagnosing neoplasms having a 
particular phenotype by using oncolytic viruses that selectively 
replicate in neoplasms having the particular phenotype. For example, 
reovirus does not replicate in normal cells. However, 
reovirus selectively replicate in cells with an activated ras 
pathway, which leads to death of these cells. Therefore, a cell which 
becomes neoplastic due to, at least in part, elevated ras pathway 
activities can be diagnosed by its susceptibility to reovirus 
replication. This invention can further be applied, using other 
oncolytic viruses, to the diagnosis and/or treatment of other 
tumors, such as interferon- sensitive tumors, p53-def icient 

tumors and Rb-def icient tumors. Kits useful in the. diagnosis or treatment 
disclosed herein are also provided. 
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A review. RNA viruses are rapidly emerging as extraordinarily promising 
agents for oncolytic virotherapy. Integral to the lifecycles of 
all RNA viruses is the formation of double-stranded RNA, which activates a 
spectrum of cellular defense mechanisms including the activation of PKR 
and the release of interferon. Tumors are frequently defective 
in their PKR signaling and interferon response pathways, and 
therefore provide a relatively permissive substrate for the propagation of 
RNA viruses. For most of the oncolytic RNA viruses currently 
under study, tumor specificity is either a natural characteristic of the 
virus, or a serendipitous consequence of adapting the virus to propagate 
in human tumor cell lines. Further refinement and optimization of these 
oncolytic agents can be achieved through virus engineering. This 
article provides a summary of the current status of oncolytic 
virotherapy efforts for seven different RNA viruses, namely, mumps, 
Newcastle disease virus, measles virus, vesicular stomatitis virus, 
influenza, reovirus, and poliovirus. 
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Tumor-selective replicating viruses offer appealing advantages over 
conventional cancer therapy and are a promising new approach for the 
treatment of human cancer. The development of virotherapeutics is based 
on several strategies that each provides a different foundation for 
tumor-selective targeting and replication. Results emerging from clinical 
trials with oncolytic viruses demonstrate the safety and 

feasibility of a virotherapeutic approach and provide early indications of 
efficacy. Strategies to overcome potential obstacles and challenges to 
virotherapy are currently being explored and are discussed here. 
Importantly, the successful development of systemic administration of 
oncolytic viruses will extend the range of tumors that can be 
treated using this novel treatment modality. 
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in their PKR signaling and interferon response pathways, and 
therefore provide a relatively permissive substrate for the propagation of 
RNA viruses. For most of the oncolytic RNA viruses currently 
under study, tumor specificity is either a natural characteristic of the 
virus, or a serendipitous consequence of adapting the virus to propagate 
in human tumor cell lines. Further refinement and optimization of these 
oncolytic agents can be achieved through virus engineering. This 
article provides a summary of the current status of oncolytic 
virotherapy efforts for seven different RNA viruses, namely, mumps, 
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AB Objectives: Attenuated mutant strains of herpes simplex virus (HSV) have 
been effectively used for treatment of malignant brain tumors. As HSV-1 



can infect and lyse a variety of cell types, other malignancies may also 
benefit from such treatment. We sought to test the feasibility of HSV-1 
mutant -mediated gene therapy treatment of ovarian cancer. Methods: We 
prepared two attenuated mutant HSV-1 strains. An HSV~1 mutant, hrR3, has 
replaced the gene encoding ribonucleotide reductase (RR) with the lacZ 
reporter gene. We also developed a new replication-competent HSV-1 
mutant, HR522; this virus, expressing the lacZ reporter gene, induces 
syncytium formation in infected cells. We compared the efficacy of HR522 
with, paclitaxel (Taxol) and hrR3 in the treatment of nude mice 
harboring human ovarian cancer cells. We also examined the effect of the 
prodrug ganciclovir (GCV) on the treatment mediated by these HSVs . 
Survival was evaluated by Kaplan-Meier method and log-rank test. Results: 
The survival of mice treated with a high-titer hrR3 (5 + 107 
plaque-forming units [PFU] ) was significantly prolonged as compared with 
the group given paclitaxel. Although the survival of mice treated with 
high-titer HR522 (5 + 107 PFU) was not significantly prolonged 
compared with paclitaxel-treated group, GCV markedly enhanced the efficacy 
of HR522 administration. The lacZ gene product, visualized using 
5-bromo-4-chloro-3-indolyl-p-d-galactopyranoside (X-gal) histochem. , 
was detected in HR522-treated tumors in areas also exhibiting apoptotic 
changes. Conclusions: These findings indicate that the combination of 
HR522 and GCV possesses significant therapeutic potential for treatment of 
ovarian cancer. Such viral therapy offers a novel approach to redns. in 
the dissemination of ovarian cancer. 
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AB The present invention relates to oncolytic adenoviral vectors 

and* their use in methods of gene therapy. Provided is a recombinant viral 
vector comprising an adenoviral nucleic acid backbone, wherein said 
nucleic acid backbone comprises in sequential order: a left ITR, a 
termination signal sequence, an E2F responsive promoter which is operably 
linked to a gene essential for replication of the recombinant viral 
vector, an adenoviral packaging signal, and a right ITR. The adenoviral 
vectors may also comprise a polynucleotide encoding a cytokine such as 
GM-CSF that can stimulate a systemic immune response against tumor cells. 
The preferred vector Ar6pAE2fF comprises an adenovirus vector that uses a 
fragment of the human E2F-1 promoter to selectively regulate ElA 
expression and thus adenoviral replication in tumor cells. Ar6pAE2fF 
selectively kills Rb-pathway defective tumor cells over normal primary 
cells, and is preferentially replicated in human tumor cell lines vs. 
normal primary cells. This vector has a superior early toxicity profile 
to the non-selective replication competent virus, Addl327, when 
administered i.v. in SCID mice and provides advantages in efficacy, 
selectivity, and safety as compared to the oncolytic viral 
vector Addll520. Arl7pAE2f Trtex is a particularly preferred, 
tumor-selective oncolytic adenovirus designed for the treatment 
of a broad range of cancer indications involving the two most common 
alterations in human cancer, namely defects in the Rb-pathway and 
overexpression of telomerase. Arl7pAE2f Trtex utilizes a E2F-1 promoter to 
control expression of the adenoviral ElA gene and the adenoviral E4 gene 
is controlled by a hTERT (human telomerase reverse transcriptase) 
promoter. Arl7pAE2f Trtex is expected to replicate in the majority of 
cancer cells, lead to tumor selective expression of toxic viral proteins, 
cytolysis, and enhancement of sensitivity to chemotherapy, cytokines, and 
cytotoxic T lymphocytes. 
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AB Coumarin derivs . , such as I [X = CH, CH2, NH, 0, S; Y = H, 0; Rl = H, 
alkyl, NH2, aminoalkyl, 0R5; R2-R4 = H, OH, alkoxy, 0R5; R3R4 = 5 or 6 
membered heterocyclic ring; R5 = C5-20 alkyl, C5-20 alkenyl, C5-20 
alkylene (C3-6 cycloalkyl), C5-20 alkenylene (C3-6cycloalkyl ) , C5-20 
alkylene (heterocycle) and C5-20 alkenylene (heterocycle) , where heterocycle 
represents a 3 to 5 membered heterocyclic ring containing at least one oxygen 
heteroatom and where said cycloalkyl or heterocycle can be substituted 
with one or more Cl-4 alkyl; dashed line = single bond of double bond], a 
pharmaceutically acceptable salt or prodrug thereof, were either isolated 
from grapefruit oil or prepared as P-glycoprotein inhibiting compds . for 
lowering the resistance of target cells to selected therapeutic agents. 
The coumarin derivs . were tested as P-glycoprotein inhibitors for 
enhancing the antimicrobial and antitumor activities of other 
antimicrobial and cytotoxic agents. Thus, coumarin derivative II isolated 
from grapefruit oil combined with ethidium bromide showed susceptibility 
(MIC) of methicillin sensitive staphylococcus aureus (MSSA) at a concentration 
30ng/mL. The P-glycoprotein inhibitory activity for II (20^g/mL) in 
MCF-7/ADR cells was compared with verapamil (40ng/mL) . 
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AB The invention provides a series of substituted benzo [b] thiophenes I [Rl = 
OH, halo, H, Cl-6 alkyl or alkoxy; R2 - NRaRb; Ra, Rb = H, Cl-6 alkyl, 
CORc, S02Rc; Rc = Cl-6 alkyl, halo, CF3; n = 1-6; R3 = dialkylamino, 
hexamethyleniminyl , piperazinyl , heptamethyleniminyl , imidazolinyl , 
piperidinyl, pyrrolidinyl, inorpholinyl ] , useful in reversing multidrug 
resistance in resistant neoplasms (no data) . The invention also provides 
methods for reversing multidrug resistance in resistant neoplasms by 
treating mammals with I, or for treating neoplasms in mammals by 
administering I in combination with oncolytic agents. For 
instance, acylation of 2- (dimethylamino) -6-methoxybenzo [b] thiophene in the 
3-position by 4- [ 2- (piperidin-l-yl ) ethoxy] benzoyl chloride hydrochloride 
(91%), and substitution of the dimethylamino group by 4- (Me2N) C6H4MgBr 
(63%), gave title compound II. 
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Reversal of P-glycoprotein-mediated multidrug 
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AUTHOR{S): Dantzig, Anne H.; Shepard, Robert L.; Law, Kevin L.; 

Ehlhardt, William J.; Baughman, Todd M.; Bumol, Thomas 

F.; Starling, James J. 
CORPORATE SOURCE: Lilly Corporate Center, Eli. Lilly and Company, 
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AB Overexpression of P-glycoprotein (Pgp) by tumors results in multidrug 
resistance (MDR) to structurally unrelated oncolytics. MDR 
cells may be sensitized to these oncolytics when treated with a 
Pgp modulator. The present study evaluates LY335979 as a modulator both 
in vivo and in vitro. LY335979 (0.1 |aM) fully restored sensitivity to 
vinblastine, doxorubicin (Dox), etoposide, and Taxol in 

CEMm/VLBlOO cells. LY335979 modulated Dox cytotoxicity even when LY335979 
(0.5 |xM) was removed 24 h prior to the cytotoxicity assay. LY335979 
blocked [3H] azidopine photoaf f inity labeling of the Mr . apprx. 170, 000 Pgp 
in CEM/VLBIOO plasma membranes and competitively inhibited equilibrium binding 
of [3H] vinblastine to Pgp (Ki of .apprx. 0.06 ^M) . Treatment of mice 
bearing P388/ADR murine leukemia cells with LY335979 in combination with 
Dox or etoposide gave a significant increase in life span with no apparent 
alteration of pharmacokinetics. LY335979 also enhanced the antitumor 
activity of Taxol in a MDR human non-small cell lung carcinoma 
nude mouse xenograft model. Thus, LY335979 is an extremely potent, 
efficacious modulator that apparently lacks pharmacokinetic interactions 
with coadministered anticancer drugs and is, therefore, an exciting new 
agent for clin. evaluation for reversal of Pgp-associated MDR. 
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AB Taxol is a new antineoplastic agent active in the treatment of 

drug-refractory ovarian and metastatic breast neoplasms. Extensive 

investigations have been concerned with the effect of taxol on a 

variety of tumor cells, but there is virtually no information about its 

effect on human lymphocytes. Since lymphocytes, especially natural killer (NK) 

cells, have been recognized to play an important role in the body's 

defense against tumors, the effect of taxol on the cytotoxicity 

of naive (unstimulated) peripheral blood mononuclear cells (MNCs) and NK 

cells as well as on these cells' activation and growth in interleukin-2 

(IL-2) cultures were studied. Taxol impaired the cytotoxicity 

of naive MNC and NK cells against the NK-sensitive cell line K-562 and 

against an ovarian cancer cell line, OV-2774, in a concentration-dependent 

fashion. The highest impairment was observed after incubation of the 

effector cells with 10 jig/mL taxol. In addition, taxol 

also interfered with the induction of lymphokine-activated cytotoxicity 

and with lymphocyte growth in IL-2 cultures. However, IL-2 preactivated 

NK cells displayed substantial levels of cytotoxicity even after 

taxol treatment. These findings, which indicate that treatment 

with taxol should follow rather than precede immunotherapeutic 

intervention, may by important in planning combined chemo- and 

immunotherapy strategies for cancer patients. 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Taucol is a novel and promising oncolytic agent the use 

of which is hampered by its neurotoxicity. Here a taxol-induced 

neuropathy in rats and its prevention by the ACTH-(4-9) analog, ORG 2766 

is described. A decrease in sensory nerve conduction velocity was seen in 

taxol-treated rats, both with daily injections of small amts. (6 

mg/kg per wk) and with weekly injections of higher amts. (9 mg/kg per wk) 

of taxol. Concomitant administration of ORG 27 66 completely 

prevented the occurrence of a neuropathy. 
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AB Objectives: Attenuated mutant strains of herpes simplex virus (HSV) have 
been effectively used for treatment of malignant brain tumors. As HSV-1 
can infect and lyse a variety of cell types, other malignancies may also 
benefit from such treatment. We sought to test the feasibility of HSV-1 
mutant-mediated gene therapy treatment of ovarian cancer. Methods: We 
prepared two attenuated mutant HSV-1 strains. An HSV-1 mutant, hrR3, has 
replaced the gene encoding ribonucleotide reductase (RR) with the lacZ 
reporter gene. We also developed a new replication-competent HSV-1 
mutant, HR522; this virus, expressing the lacZ reporter gene, induces 
syncytium formation in infected cells. We compared the efficacy of HR52,2 
with, paclitaxel (Taxol) and hrR3 in the treatment of nude mice 
harboring human ovarian cancer cells. We also examined the effect of the 
prodrug ganciclovir (GCV) on the treatment mediated by these HSVs . 
Survival was evaluated by Kaplan-Meier method and log-rank test. Results: 
The survival of mice treated with a high-titer hrR3 (5X107 plaque-forming 
units (PFU)) was significantly prolonged as compared with the group given 
paclitaxel (P<0.0001, log-rank test). Although the survival of mice 
treated with high-titer HR522 (5X107 PFU) was not significantly prolonged 
compared with paclitaxel-treated group (P=0.212, log-rank test), GCV 
markedly enhanced the efficacy of HR522 administration (P<0.005, vs 
paclitaxel, log-rank test) . The lacZ gene product, visualized using 
5-bromo-4-chloro-3-indolyl-beta-D-galactopyranoside (X-gal) 
histochemistry, was detected in HR522-treated tiamors in areas also 
exhibiting apoptotic changes. Conclusions: These findings indicate that 
the combination ^of HR522 and GCV possesses significant therapeutic 
potential for treatment of ovarian cancer. Such viral therapy offers a 
novel approach to reductions in the dissemination of ovarian cancer - 
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Jin; Law, Kevin L.; Ehlhardt, William J.; Baughman, Todd 
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Article 
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Entered STN: 24 Oct 1996 
Last Updated on STN: 24 Oct 1996 
Overexpression of P-glycoprotein (Pgp) by tumors results in multidrug 
resistance (MDR) to structurally unrelated oncolytics. MDR 
cells may be sensitized to these oncolytics when treated with a 
Pgp modulator. The present study evaluates LY33597 9 as a modulator both 
in vitro and in vivo. LY335979 (0.1 mu-M) fully restored sensitivity to 
vinblastine, doxorubicin (Dox) , etoposide, and Taxol in 

CEM/VLB-100 cells. LY335979 modulated Dox cytotoxicity even when LY335979 
(0.5 mu-M) was removed 24 h prior to the cytotoxicity assay. LY335979 
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AB 



blocked (3H) azidopine photoaf f inity labeling of the M-r apprx 170,000 Pgp 
in CEM/VLB-100 plasma membranes and competitively inhibited equilibrium 
binding of (3H) vinblastine to Pgp (K-i of apprx 0.06 mu-M) . Treatment of 
mice bearing P388/ADR murine leukemia cells with LY335979 in combination 
with Dox or etoposide gave a significant increase in life span with no 
apparent alteration of pharmacokinetics. LY335979 also enhanced the 
antitumor activity of Taxol in a MDR human non-small cell lung 
carcinoma nude mouse xenograft model. Thus, LY335979 is an extremely 
potent, efficacious modulator that apparently lacks pharmacokinetic 
interactions with coadministered anticancer drugs and is, therefore, an 
exciting new agent for clinical evaluation for reversal of Pgp-associated 
MDR. 
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Taxol is a new antineoplastic agent active in the treatment of 
drug-refractory ovarian and metastatic breast neoplasms. Extensive 
investigations have been concerned with the effect of taxol on a 
variety of tumor cells, but there is virtually no information about its 
effect on human lymphocytes. Since lymphocytes, especially natural killer 
(NK) cells, have been recognized to play an important role in the body's 
defense against tumors, we studied the effect of taxol on the 
cytotoxicity of naive (unstimulated) peripheral blood mononuclear cells 
(MNCs) and NK cells as well as on these cells' activation and growth in 
interleukin-2 .(IL-2) cultures. We found that taxol impaired the 
cytotoxicity of naive MNC and NK cells against the NK-sensitive cell line 
K562 and against an ovarian cancer cell line, OV-2774, in a 
concentration-dependent fashion. The highest impairment was observed 
after incubation of the effector cells with 10 mu-g/ml taxol. 
In addition, taxol also interfered with the induction of 
lymphokine-activated cytotoxicity and with lymphocyte growth in IL-2 
cultures. However, IL-2 preactivated NK cells displayed substantial 
levels of cytotoxicity even after taxol treatment. These 
findings, which indicate that treatment with taxol should follow 
rather than precede immunotherapeutic intervention, may be important in 
planning combined chemo- and immunotherapy strategies for cancer patients. 
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AB * Taxol is a novel and promising oncolytic agent the use 

of which is hampered by its neurotoxicity. We now describe a 
taxol-induced neuropathy in rats and its prevention by the 
adrenocorticotropic hormone- (4-9) (ACTH- (4-9) ) analog, ORG 2766. A 
decrease in sensory nerve conduction velocity was seen in taxol 
-treated rats, both with daily injections of small amounts (6 mg/kg per 
week) and with weekly injections of higher amounts (9 mg/kg per week) of 
taxol. Concomitant administration of ORG 27 66 completely 
prevented the occurrence of a neuropathy. 
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subjects and other mammals, each imit containing a predetermined quantity of reovhrus 
calculated to produce the desired therapeutic effect, in association with a suitable 
pharmaceutical excipient. 



5 It is contemplated that the present invention may be combined with other tumor 

therapies such as radiation therapy or surgery. 

U 

Q In addition, the present invention provides a method for preventing a neoplasm 

^ from developing drug resistance. Progressive drug resistance is developed by treating a 

PlO neoplasm with a drug which kills the drug sensitive cells within tiie neoplasm, thereby 

sj selecting the drug resistant cells. Upon expansion of the drug resistant cells, the 

^ neoplasm manifests the phenotype of drug resistance. Accordingly, reovirus can be 

O used to sensitize the neoplasm at die onset of the course of chemotherapy such that all 

k cells are killed or inhibited, including die drug resistant cells. Therefore, die neoplasm 

m 

g 15 so treated would have no opportunity to develop drug resistance. 

B 

A cell which is resistant to one drug is often resistant to another drug due to the 
phenomenon of multiple drug resistance. Therefore, reovirus is preferably 
administered to a neoplasm which has not been treated with any chemotiierapeutic agent 
20 in order to prevent the development of drug resistance. Once drug resistance has 

developed, however, reovirus can still be used to sensitize the drug resistant cells and 
increase the efficacy and selectivity of chemotherapy, as well as directiy killing the 
neoplastic cells by oncolysis. 

25 As noted above, we believe that reovirus sensitizes neoplastic cells to 

chemotherapeutic agents by inhibiting host cell protein synthesis or inducing apoptosis. 
Therefore, it is contemplated that other viruses can also be used in the same manner as 
reovirus. In particular, the viruses that selectively infect neoplastic cells are preferred. 
These viruses include, but are not limited to, modified adenovirus, modified HSV, 
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